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Abstract. Within new established tree nurseries, for development of young trees in the early
years, the determining factor is their ability to resist deviations from normal climatic elements. It is
known that beach young trees have poor resistance to extremes of climatic variations. The aim of our
research is to emphasize the frost effect reported on spring months, upon young tree development. The
research was carried out within units (UP) of the forests of Sovata Forestry Office located on the
South - Western part of volcanic Gurghiu Mountains and a small part of Transylvanian Carpathian
Mountains. The average annual temperatures recorded in Gurghiu Mountains in the highlands of the
cones, are among 2 – 6 0C. The research was conducted during April 1999 - March 2001 in areas
considered representative and aimed to record the influence of microclimate in stands of beech, in
conditions of specific forestry works, performed for supplying the natural regeneration of trees.
Measurements were carried out in several of points evenly spread across the research area, according
to a specific experimental design. During the nights of May 3 and 4, temperatures fell to - 4.3 0C and -
0.8 0C, respectively, and as consequence, on 7 and 8th of May, we found that over 60% of the seedlings
were destroyed by frost. The phenomenon was more pronounced in a UP surface exposed to the south,
in comparison with those with north – east exposure where frost damage represented 10 to 13%. Our
study demonstrates the importance of practicing an appropriate forest management, taking into
account the natural conditions, and also all the possible temperature scenarios concerning winter
conditions and temperature in concerned area.
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INTRODUCTION
In particular, for the establishment and development of young trees, with special
reference to beach, in the early years, the determining factor is their ability to resist deviations
from normal climatic elements. In this context it is important to underline that beach young
trees have poor resistance to extremes of climatic variations (Beniston, 2005). This issue
became more and more important ourdays, when global changes in average temperature are
recorded (Scherm and Van Bruggen, 1994). The aim of our research is to emphasize the frost
effect reported on spring months, upon young tree development.
In this respect, distinct microclimate conditions are created in temporary discovered
woodlands inside the massive forest (plates, strips, parquet, glades, and so on). In case of gaps
in the forest, or when it has a structure with multiple layers, by vertical, the role of ”active
are” is met by tree crowns and layers of shrubs and herbaceous carpet and bare patches of
ground vegetation. The study of these conditions is of greatest interest if one aims to obtain
high wood production, because it allows the development of strategic approaches (Bakkenes
et al., 2002; Berry et al., 2002).
In such cases, the predominant role in shaping forest microclimate will have floor
densest vegetation and microclimate thus created is characterized by great complexity
(Owende et al., 2002).
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MATERIALS AND METHODS
The research was carried out within units (UP) of the forests of Sovata Forestry
Office located on the South - Western part of volcanic Gurghiu Mountains and a small part of
Transylvanian Carpathian Mountains. The average annual temperatures recorded in Gurghiu
Mountains in the highlands of the cones, are among 2 – 6 0C.
The amplitude of the mean temperatures of the warmest months (8 -15 0C) and the
coldest (-6 to -9 0C) is 18 – 21 0C. Frost-free interval length is between 120 and 160 days. The
average annual temperatures are characterized by values of 7 - 8 0C in lowland areas from the
plateau in the higher hills are of 7 0C. The warmest temperature was maintained between 17
and 18 0C. In hot summers, temperatures may become tropical (above 30 0C). In winter, the
coldest temperatures of the year occur in January and February, respectively. Mean values
range between -6 and 4 0C. Winter comes early in October and goes until mid-May.
The coldest month is January when the average temperature is between -6 and -3 0C
in the forest and around -9 and -8 0C on the ridges.
The hottest month of the year is July, when the average temperature varies between
11 and 16 0C. The research was conducted during April 1999 - March 2001 in areas
considered representative and aimed to record the influence of microclimate in stands of
beech, in conditions of specific forestry works, performed for supplying the natural
regeneration of all involved trees.
Data collection was done by different methods (documentary observation - the
standing area and routing, visual - statistical analyzes, experimental, etc.).
Temperature measurements were carried out on the ground (- 5 cm) from the
seedling crown to the height of natural seedlings, 200 cm from the ground, respectively.
Measurements were carried out in several of points evenly spread across the research area,
according to experimental design (Fig. 1).
Fig. 1. The experimental design
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In particular, for the installation and development of seedlings in the early years is
crucial to their ability to resist deviations from the normal climatic elements. Beech seedlings
are known to have a low resistance to extreme variations of climate factors.
The seedlings development in early stages of life is particularly affected by
temperature extremes. During our investigations it was observed that frosts that occur in the
second half of April and early May, before leaves emergency, produce significant damage in
seedlings. Much of beech seedlings appear very early spring, about 7 - 10 days before leaf
appearance.
In the spring of 2000, within studied units, situated at altitudes among 600 m - 660 m
due to high temperatures recorded in the latter part of April seedling emergence was triggered
on 20th of April, when the shelters they could find traces of snow. The average temperature
values increased from 6.2 0C in 13th of April, to 12.4 0C in 30rd of April.
The minimum positive temperatures increased from 1.6 0C on 13th of April to 6.1 to
6.3 0C on 30rd of April. During the nights of 3 and 4th of May, temperatures fell to - 4.3 0C and
- 0.8 0C, respectively. On 7 and 8th of May, we found that over 60% of the seedlings were
destroyed by frost. The phenomenon was more pronounced in a UP surface exposed to the
south, in comparison with those with north – east exposure (Tab. 1). In this area the shaded
portions, due to the same frost damage represented 10 to 13%.
Tab.1
Example of looses produced by frost during 3 – 4 Mai 2000
No. of seedlings
pieces/m2
UP No. of product
market
No. of seeds found
in autumn of 1999




1 12 8 3 62
2 14 11 5 55
3 11 14 4 71
VI/
127
4 24 17 9 47
5 - 2 - 100
6 15 12 3 75
7 27 15 11 27
8 3 - - -
9 11 5 2 60
10 13 9 5 44
11 14 12 3 75
12 7 2 - 100
13 11 17 1 94
14 5 - - -
15 8 4 - 100
VI/
127
16 6 2 - 100
Average value 11.3 8.1 2.9 72
The reported data (Tab 2) show the level of losses caused by frost reported in 3th of
May to 4th of May, in the year 2000 in relation to the average number of sprung seedlings per
unit area.
The effects of frost reported in 3 to 4th of May 2000 was also felt by the tree cultures
installed in autumn of 1999, whose emergence has occurred in a share of 90% at the end of
April 2000 (Tab. 2).
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Tab. 2
Damages produced by frost during 3 – 4 Mai 2000













During the research it was found that frosts occurring in the second half of the month
of April and early may, before the leaves appearance, cause harm to plantlets. A large part of
beech, seriously damaged with nematodes was reported very early in the spring, about 7 - 10
days before beach leaves appearance.
At altitudes above 850 m in the units with north - eastern or northern exposure, in 3
and 4th of May, because seedlings development was still at an early stage (development of
leaves was not accomplished) they have not suffered at all, or had very little.
Our study demonstrates the importance of practicing an appropriate forest
management, taking into account the natural conditions, and also all the possible temperature
scenarios concerning winter conditions and temperature in concerned area.
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